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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (KIDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor's Comments 


I used to talk about high-performance 
receivers with my friend Bill Kleronomos 
(KD@MHG), and others, and I recall we 
wondered if, although some mighty fine 
receivers cxisted, was it possiblé the 
ultimate design had never been found, or 
if the coming of solid-state designs had stopped all research. 

Grayson Evans (KJ7UM) has come up with a mixer design using the 
gated-beam GBNG. Although designed for early FM receivers, Grayson 
has some really fascinaging thoughts about it. His design could be the 
basis for some very interesting homebrew receivers! 

It may be necessary to publish a double issue, December and January, 
to be released in January. This is due to some on-going health issues 
with your editor that we are working through with our doctors. (Has 
nothing to do with covid-19.) The only way I have to communicate 
with all ER readers is via the ER web site, so any new information will 


be posted there. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Peter Costa (W1ZZZ) is tuning around the 75 meter band on his Collins 
75A-4 sometime earlier this year. (Photo Courtesy of Dan Brown, W1DAN.) 
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The 6BN6: An Amazing Little Mixer 


By Grayson Evans, KJ7 UM 
Tequesta PE 
wa4gvm@gmail.com 


Introduction 

The 6BNG gated beam thermatron is 
unique. It’s constructed like no other 
thermatron I have ever come across in 
radio electronics. It was the only tube of 
its type ever built’ but fortunately it is 
still readily available at low cost. For 
some time I have wanted to explore it’s 
application potential as a mixer/product 
detector. This article is the result of my 
investigation of the tube primarily as a 
product detector mixer. You're going to 
like this thermatron. 

Background 

The 6BN6 was developed at Zenith 
Radio Corporation in Chicago, around 
‘LOS iby Dr tome nolan ale te adic 
commercialized by Allen Haase at General 
Electric. It was designed to combine the 
functions of a limiter, discriminator and 
audio voltage amplifier in FM and inter- 
carrier television receivers. The tube 
design and operation was initially 
described in two papers by Adler? and 
Haase? that I will talk more about shortly. 

The original purpose of the 6BN6 
development was to produce a thermatron 
that would have inherent amplitude 
limiting characteristics and fit into an 
FM detector circuit requiring a minimum 
number of components — but it has 
another life. 

Structure 

The 6BNG6 is unique from several 
standpoints. The electron beam in this 
tube takes the form of a sheet beam of 
varying cross sections and current 
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densities as it travels from cathode to 
plate. There are no focusing or intensity 
adjustments as are found in most circuits 
in which electron beam thermatrons are 
used. It is divided into three sections (see 
diagram below): a cathode compartment 
which originates the sheet beam, the 
limiter grid and accelerator grid 
compartment, and the quadrature grid 
and anode compartment. The beam 
creating accelerator shields the cathode 
from the electrostatic fields of the control 
grids and serves to make the cathode 
current independent of control electrode 
potentials. It has two control grids: the 
limiter grid, which operates similar to a 
conventional control grid, and the 
quadrature grid, which acts like a second 
independent control grid. Part of the 
reason for separating the compartments 
was to minimize any space charge and 
capacitive coupling between grid 
elements. 

The pin-out on the GE data sheet is 
drawn like a conventional pentode, but 
that is misleading. It is definitely not a 
pentode. The diagrams below are more 
representative of the actual internal 
structure. The one on the right is taken 
from the GE application note and shows 
the compartmentalized structure, and the 
one on the left is my interpretation that 
I use in schematic diagrams. 

How It Works 

To quote from Adler and Haase, “...it 
was our objective to design a tube which 
would have two control elements each 
having essentially a step function transfer 
characteristic in order to realize efficient 
circuit iteration at low input levels. 

Together, these features make possible 
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Figure 1: Internal Structure of the G6BN6 Gated-Beam Discriminator 


switching the plate 
current between cut- 
off and its limiting 
value with low input 
signals to the receiver. 
In response to a grid 
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6 Figure 2: G6BN6 Grid Transfer Curves 


The grid transfer 
curves are not like a convention triode or 
pentode (see figure 2 above). 

They are reminiscent ofa diode transfer 
curve, but not quite. The limiter grid has 
a very linear super-sharp-cutoff region 
which, I believe, gives the tube its high 
conversion gain. When the limiter grid is 
biased near the mid-point of its control 
characteristic, it passes the beam during 
positive half-cycles of the applied signal 


and cuts it off during negative half-cycles. 
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The quadrature grid operates in a similar 
way; if it swings negative, the plate current 
is cut off. During a positive swing, the 
plate current rises sharply to a plate 
maximum level. 

The two grids act as gates which open 
and close periodically, depending on the 
phase relationship of the two grid signals. 
The beam can reach the plate only when 
both gates are open; plate current starts 


with the opening of the second gate and 
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ends with the closing of the first. The 


mixing principle is similar to that of a 
diode balanced mixer only with gain. 

For mixer operation, the IF signal 
should be applied to the limiter grid in a 
conventional way. The optimum bias 
(about -1 to -2 volts) corresponds to the 
start of the steep part of the grid curve 
and in operation this bias should remain 
fixed. The BFO signal is applied to the 
quadrature grid, its amplitude large 
enough to control the plate current from 
cutoff to plate limit. The quadrature grid 
should be returned to ground through a 
low DC resistance, preferably an 
inductor. 

Earliest Uses 

The earliest amateur radio reference to 
the GBNG is a QST article by W9BIY and 
WO9OIHT in May 1960 QST, Some New 
Ideas in a Ham-Band Receiver. They used 
the 6BNG as a product detector and were 
very happy with the results. “We believe 
that the product detector [of this receiver] 
is a significant improvement over many 
of the circuits which have been 
published...A glance at the 6BNG curves 
show that grid 1 [limiter grid] is almost 
perfectly linear over a range of 2Vpp 
(0.7V RMS), while outside this range the 
tube limits sharply... With 3-4 volts of 
BFO injection on grid 3, the GBNG has a 
conversion gain of 50.” 

As far as I can determine, the next 
amateur radio use did not occur until 
spring of 2005 with the design of the 
“Retro 40” receiver in SPRAT by Dr. 
Andrew Smith, G4OEP. I mentioned 
this receiver in a previous article on the 
6JH8 mixer. He also read about the tube 
as a product detector in the 1960 QST 
article and wanted to try it out. This is 
from an email correspondence with me a 
few years ago. “I was thrilled to bits when 


I realized what this tube can do, and was 
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also pleased that this use of it is a 
thoroughly theoretical application of the 
technique for which the tube is designed. 
The point is that the original use as a FM 
detector is a clear application of the 
quadrature-detector principle. In this 
idea the incoming IF signal is applied to 
a tuned circuit which naturally, near 
resonance, carries a current whose phase 
is nominally 90 deg relative to the 
excitation, but whose phase varies with 
frequency so that when multiplied with 
the direct IF, the result contains a dc 
component (or average value) whose 
magnitude varies with frequency [see data 
sheet]. So anything which can be used as 
a FM quadrature detector must function 
as (must actually be) a product detector. 
This theoretical idea pleased me greatly. 
Of course in the Retro the quadrature 
signal is ‘réplaced by thew#BFOs" so 
the multiplying mixer acts as an SSB 
detector, and it does its job very well 
indeed.” 
Testing 

In the few articles where I could find 
the thermatron being used as a product 
detector, there was little consistency in 
how the circuitry around the thermatron 
was designed. The GE data sheet 


recommendations are for use as a 


Figure 3: 6BN6 Test Circuit 
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Figure 4: Bench Testing of the 6BN6 


quadrature FM detector in TVs. However 
there are a few values and notes that give 
some guidance, so I decided the best 
option was to build a test circuit so | 
could vary all the operating parameters 
while measuring the results. My test 
circuit is shown below. I varied the plate 
and accelerator voltage, cathode bias, and 
input signal levels to produce the best 
gain, lowest distortion, and lowest 
unwanted mixer products. The 
thermatron performs a mixing function 
over a wide range of operating voltages, 
and in fact, operates better at low voltage. 
It will work amazingly well down to a 
plate/accelerator voltage of 25/20V. 
The data sheet recommends a cathode 
bias of 1-2 volts to put the limiter grid at 
the transfer curve sweet spot. My best 
results were at 1.5V. Since the plate 
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current remains almost constant 
regardless of the input signal levels (due 
to the structure of the tube), this never 
needs adjusting once set. 

The schematic shows the values that I 
found produced the cleanest audio output 
with very high conversion gain. You 
should adjust the values of the plate and 
accelerator dropping resistors to get 
between 50 to 75 volts on the plate and 
40 to 60 volts on the accelerator. I made 
a series of tests to simulate the tube in a 
typical product detector. The signal 
applied to the limiter grid (pin 2) was an 
RF sine-wave from a signal generator. 
Amplitude was varied about a typical last 
IF level from 0.01V up to 0.5Vpp 
unmodulated. 


The signal applied to the quadrature 
grid (pin 6) was an RF sign-wave 
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Araplitude 
BFO fi 457 kHz | 5.0Vpp 
‘IF 455kKHz =~ O.1Vpp._— 
Audio Out 2 kHz 7.0Vpp 


| Amplitude 


- 10.002 MHz 5.0Vpp 


-BFO ft 

IF 10.000 MHz 0.1Vpp 
“Audio Out 2 kHz -7.0Vpp 
'f1-f2 | | 

f1+f2 © 20.002 MHz -30dBm 
nft+/-nf2 9 multof10  -56dBm 
| MHz 


simulating a BFO with a level of 1 to 
5Vpp. The frequency of the two signals 
was varied from 450 kHz up to 10 mHz 
Sepatated by, L-2.kKHz)iso thatthe 
difference in frequency would output an 
audio signal in the 1-2 kHz range. The 
mixer circuit output was fed into scope 
and spectrum analyzer to monitor the 
combination of output signals. The two 
tables below are the results. The second 
table shows the levels of the unwanted 
mixer product outputs. The photo below 
shows the levels on the spectrum analyzer. 

Note that 0.1V IF to 7.0V audio out is 
a 37 dB conversion gain! That is pretty 
amazing. 

The audio output dropped off to 
0.5Vpp when the IF level dropped below 
about 0.05 Vpp. 

I ran the test at an IF of 1 MHz, 5 
MHz, and 10 MHz, with 2 kHz spacing 
and the results were exactly the same. 
There is no performance drop off up to 
about 50 MHz. 

The photo below is of the audio output 
shown at the plate of the 6BN6 with no 
filtering. This is the “raw” mixer output. 
It is visually difficult to detect any 
distortion. The BFO and IF signal show 
up as “fuzzyness” on the 2 kHz signal. 

I did notice an annoying 0.2V 60Hz 
AC filament voltage coupling to the 
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output signal, probably coupled from 
the filament to the cathode. I had to 
power the filament with a DC source to 
get rid of it. It is probably due to loss of 
the insulation on the filament wires over 
time. 
Audio Output Filtering 

Since the unwanted mixing products 
are low to begin with, very little filtering 
on the audio output is required. In the 
original QST article and in Andy’s Retro 
article, the only filtering was a small 
value capacitor to ground. I experimented 
with various combinations of low-pass 
filters, but found there wasn’t much 
difference. I settled on the circuit shown 
below which filters out everything above 
about 5 kHz. I assumed the audio would 
go directly to one end of a 500k volume 
control. You probably don’t need the 
inductor. 

Applications 

The primary application in ham radio 
is obviously as a product detector. | am 
about to “drop it in” to a 455 kHz IF 
strip I have on the bench to find out how 
it performs with SSB. The high audio 
output of this mixer means I only need 
one stage of audio amplification to drive 
a speaker. It may not have enough 
sensitivity to work as a front-end mixer, 
but I plan on prototyping a direct- 
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conversion receiver with a 7788 RF amp 
and band-pass front-end. Normally the 
7788 has too much gain to use as a front- 
end RF amp, but since the 6BN6 is 
essentially overload proof, it might work. 
I will let you know in a future article. 
Notes and References 

1. GE did make another version, the 
6SK6, in 1965 that has slightly different 
curves and is designed to operate at higher 
voltages. I have never seen it used. 

2. The 6BN6 Gated Beam Tube, Part 
1. The Laboratory Prototype and Its 
Circuit Applications, Dr. Robert Adler, 


Proceedings of the National Electronics 


Conference, Sept. 1949 

3. The 6BN6 Gated Beam Tube, Part 
2. The Commercial Realization of the 
6BNG6, Allen Haase, Ibid. 

Note: Both of the above papers are 
available online at 


http://www.clarisonus.com/Archives/ 
TubeTheory/6BN6 part 1.pdf 
http://www.clarisonus.com/Archives/ 


TubeTheory/6BN6 _ part 2.pdf 
4. The GE data sheet can be 


downloaded from 
https://frank.pocnet.net/sheets/093/6/ 
6BN6.pdf 
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By Dennis “Doc” Murphy, KOGRM 
Bismark, ND 


Many years ago Fr. Frank Smalley 
(KOATK, SK) gave me a Hickok TV-7 
tube tester saying “it didn’t work.” The 
TV-7 was better then what I had and way 
too nice to throw away, so it came home 
with me. 

I tried it and it worked for a year then 
quit testing Tetrodes. I pulled it out of 
the case as the schematic was in the 
bottom of the case. I tested the octal 
socket voltages and found no screen 
voltages! The screen volts went through 
47 ohm resistors. I looked all over finally 
found them (there are two; buried in the 
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switch wire bundle. Both were cracked in 
half. I installed two single terminals, 
brought the wire out to the terminal, 
installed a 47-ohm, 1-watt resistor (they 
had been 1/2 watt) from the terminal 
back to the associated socket pin. It has 
wotked fine ever since. 

I also fixed a Hickok tester at the Pavek 
Museum of Broadcast; it had same 
problem and same fix worked. Apparently 
that 47 ohm 1/2 watt resistor heats up 
and fails if used continuously. 
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Adding a Panadapter to Older Receivers, Part 2 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@gmail.com 


Figures 12, 13, 14, and 15 
The Collins 75S-3C was one I really 
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wanted to do and this worked out great 
along with the KWM-2A. Both radios 
are used a lot in my shack, so being able 
to look at the band was a treat after all 
was done. They needed +12 volts DC 
and I did the same as the Swan, except 


now it was 6.3 VAC only from the 


Board Mounted 
on Spacer Under 
V-4 Mixer Tube 


Figure 12 (Above) 
and Figure 13 


(Right) 
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Figure 15 


filament lineandI decided touseavoltage the buffer board. Most of these boards 
doubler and it worked fine with about mounted with the provided stud and 
+13 volts D.C. and well filtered for the = hardware. Both Collins radios were 
small current of 20 ma needed to power _ tapped off the 2nd mixer before the high- 
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Q, 455 kHz mechanical filter. 
Figures 16 and17 


Next is a little different type receiver 


from Heathkit, the “Mohican” GC-1A 


<a Board Mounted 
Using Stud 


<a co” Whip Antenna 
Mount 


one of Heathkits most popular general 
coverage receivers that is all solid-state 
and manufactured from 1960 to 1968. 


The receiver works on -12 volt DC, so I 


Figure 16, Above, and Figure 17 Below 
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CAUTION: The Mohican is -12 VDC 
Use External + Voltage for Buffer Board 
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Board Mounted > 
with stud & 


+12 V D.C. 
inside R-30A 


Output Connector 
snug inside opening 
for back panel 


Figure 18 


could not use the built-in power supply 
for it. I decided to use an external supply 
from the shack at +12 volts D.C. and this 
worked fine. There is a frequency display 
tied to Q-2 mixer stage from the emitter 
and now I used the collector for the 
buffer board with no ill effects. Not 
wanting to drill holes in this beautiful 
receiver, there are two holes on the right 


side for carrying handles as this radio was 
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intended for portable use back in the day. 
By using RG-174 small coax for power 
and signal I was able to squeeze all the 
cables on the right side of the Mohican 
perfectly using tie wraps, along with 
mounting tape from 3M. Yes, 3M makes 
other stuff besides COVID masks and 
post it notes! 
Figure 18 
The last receiver was the newer Palstar 


R-30A and it had no 


schematic or info 
exce pia Wi pronure 


provided by the 


manufacturer. I also 
use the R-30A with my 
Noveau-75A QRP rig 
for A.M. and it sounds 
great, but I thought it 
would be nice to try 
and see if I could get a 


signal out of it for 
Figure 19 
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scanning the bands and it worked. 
I found the first IF of 45 MHz 


with my spectrum analyzer and 


ywyUeOH 


probed gently on the surface 
mounted parts to find a signal to 
work with and just before the two 
45 MHz crystal filters was a good 
signal to tap off with an 8 pfd 
cap. 
Figure 19 

When I started the first couple 
of radios, the thought was to just 
“T” off the panadapter units, but 
this brought down the signal as 
you know, so I then used a bridge 


arrangement with a pre-amp to 
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compensate for all the losses. 
Having done this, I said, I can 
only look at one radio at a time, 
so | made up a switch box and it 
certainly is best as now all signals 


are cleanly displayed. 
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Figure 20 


This chart is a summary of all 
the radios I did, along with the 
pictures shown should be a start 
for anyone wanting to try this 


project on their older receivers 
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and after all is done, you will say 
wow, this is nice to look at the 
band activity and still enjoy the 
feel of that great receiver you 


always liked. Have fun as I have 
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done so here, enjoy! 
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VINTAGE NETS 


AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. 
Also try Sunday morning at 6:00AM MT on 3885. ) 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6-8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, WSTOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N9CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5IKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WBOSNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (W A6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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Sixty Cycles? ... Maybe! 


By Ludwell Sibley, KB2EVN 
102 McDonnough Rd. 

Gold Hill, OR 97525 
tubelore@jeffnet.org 


How it Started 

There’s some entertainment in looking 
into the radio power sources found 
worldwide. Here’s a sample. 

The U. S-is a) 60-cycle nation,” ‘but 
with massive early exceptions. A 
complicated startup case was the Edison 
Illuminating Company of Brooklyn as of 
1898 (before the boroughs were united 
into New York City). It was a merger of 
smaller companies with their own 


enerating plants’. Its “districts” variousl 
g gp mM 


— - 7 S | 5 


sent out 125 VDC on the three-wire 
“Edison” system (“+100,” “neutral,” and 
“100” leads), 6 kV AC at 25 and 60 Hz 
with two or three phase-wires, 125 V at 
60 Hz for “low pressure” arc lights, and 
high voltage for series arcs. One of its 
stations generated two-phase power at 
66 Hz. Two-phase AC was common in 
the early days. It can interconnect with a 
three-phase system via a pair of 
transformers. 

The two biggest DC plants in Brooklyn 
had massive lead-acid battery strings, 
sized at 7,000 and 14,000 ampere-hours 
respectively. They eased the generator 
load during peak hours. Figure 1 shows 
the larger battery plant. At 240 volts, it 


Ps 
ar a 
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Figure 1: A battery string, showing the larger one in Brooklyn. 
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would hold 2.6 megawatt-hours. 

Electrification of a town usually started 
with a coal-fired DC generating station 
in the business district, typically serving 
users out toa mile. The amount of copper 
needed to deliver Edison’s classic 100 
volts to the subscribers, underground, 
quickly became prohibitive. Existing 
plant typically had alternators added to 
extend AC service outward on overhead 
lines. “Artificial illumination” gradually 
displaced manufactured gas. 

A station could serve nearby 
“continuous current” customers by 
bringing in AC from a generating station 
across town, and feeding it through a 
centralized rotary converter. This 
expedited the consolidation of multiple 
generating stations. 

The best known odd frequency was 
power from Niagara Falls, which fed 
Ontario Hydro and western New York 
State at 25 Hz. Buffalo, as of 1898, had 
the odd feature of bringing in 25 Hz 
from the Falls and converting some of it 
to 62.5 Hz. New York and Ontario were 
changed to 60 Hz, in a tapered fashion, 
between 1947 and 2006. 

Feeders from the Falls ran at voltages 
that were quite low in modern terms. 
The first one worked at 11 kV; while the 
reinforcement line carried 22 kV. Power 
technology had grown to 33, 44, 66, and 
88 kV by 1914. 

A generating station at Mechanicsville, 
NY of 1898-vintage fed 38 Hz to 
Schenectady. 

The industry gravitated. toward two 
frequencies. “25 and 60 cycles are 
considered as standard frequencies, the 
former being more desirable for railway 
work and the latter for lighting 
purposes”.? Light bulbs flickered at 25 
Hz, while arc lamps were audibly noisy 


below about 40 Hz. There were a few 
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systems operating at 40 or even 144 Hz. 

Early service in part of downtown 
Chicago was 125 VDC for normal 
lighting, 500 VDC for streetcar power, 
high voltage AC for series arc street lamps, 
and AC at 133 Hz. Like the stations in 
Brooklyn, it used a massive battery string. 
The peak “send-out” in 1897 was 44 
kiloamperes. 

Los Angeles ran on 50 Hz until 1940, 
with a converter station in the Tehachapi 
Mountains to interchange 60-Hz power 
with the San Joaquin Valley. In the early 
days of amateur radio, multiple 
frequencies would’ve greatly changed the 
sound of a station, whether it was using 
a spark transmitter or a tube rig fed from 
“raw AC.” The sounds of, say, 6BJ in LA 
talking back and forth with 6CV in 
Sacramento, as of 19213, would differ as 
heard by a third party. 

The need for DC was hard to stop in 
the case of elevators, which benefitted 
from quick acceleration and were quite 
costly to modernize. Stage lighting in 
theaters continued the use of rheostat 
dimmers long after magnetic-amplifier 
or SCR controllers became available. 
Consolidated Edison tapered-off DC 
service in New York City, going from 
4600 users to 60 in 2006, and none in 
2007. Some had been served in “modern” 
times from packaged rectifier units. 

Railroads in the Northeast Corridor 
were electrified with 25 Hz, typically at 
11 kV on the catenary wire. The New 
York, New Haven & Hartford went to 
electricity in 1908, followed soon by 
most of the Pennsylvania. The latter used 
91-2/3 and 100 Hz on its signal network. 

Besides generating stations now run by 
Amtrak, 60-Hz power was / is bought in 
from other utilities, and swapped to 25 
Hz by rotating machinery or (now) solid- 


state converters. A typical input is 69 kV 
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three-phase, converted to 138 kV single- 


phase for distribution. 

The writer was once surprised to cross 
a track in eastern Pennsylvania: the 
catenary line powering the line was 
radiating 25-Hz buzz in the AM broadcast 
band. 

Large electric users early-on often had 
“isolated plants” of their own. Vanderbilt 
University, near Nashville, had a 125- 
Hz AC system in 1910. The same year, 
the Cudahy meat-packing company had 
six plants around South Omaha, 
Nebraska: one with AC, another with 
mixed AC and DC, the rest with DC. 
This may have been inconvenient for the 
maintenance electricians. Manufacturing 
plants could use waste energy from steam 
as process heat, so there was some 
reluctance to convert to bought-in power. 
It is remarkable how many photos of old 
factories show a tall smokestack. 

Figure 2 shows a typical small 
alternator of the size found in isolated 
plants. 


The Amateur-Radio Angle 

If one were listening in 1921 to 8AAX 
in Buffalo or 3AG in Toronto, working 
on spark with 8AIG in Pittsburgh with a 
tube powered by raw AC%, the sound to 
an outside listener would change radically 
as they swapped traffic. (Input power 
was regulated then. 8AAX was licensed 
for 250 watts; 8AIG could run 500.) 
Figure 3 is a replicated breadboard 
transmitter operable from raw AC. 

Many rotary spark gaps sold to the 
amateur market used brush-type 
“universal” motors that ran at an 
speedy Others/-shad 
synchronous motors to fire the spark at 
its AC peak. The two would sound 
different on the air. Figure 4 shows a 
synchronous design advertised in QST 
during 1921 by the Chicago Radio 
Laboratory. (CRL, with its “testing 
station 9JZN,” later evolved into Zenith.) 

The Raytheon Production Corporation 
saw a market in the mid-’30s for a tube 
giving useful wattage from 110 volts DC, 


unregulated 


Figure 2: A typical small alternator, direct-connected to a steam engine, with the 
exciter belted-on. 
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Figure 3: An operable late 1920’s transmitter, a replica built by the late Floyd Lyons. 


Figure 4: Synchronous Rotary Spark 
Gap 


at amateur stations downtown, rural 
residences with locally generated power, 
or on small ships. Its RK-100 was an 
anti-space-charge mercury-vapor triode. 
The staff wrote up a transmitter in QST’ 
to use for AM on 20 meters’. It used RK- 
100s in all stages; as oscillator-doubler- 
push-pull final, speech amp, and push- 


pull modulator. 
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Care in Doing a “Nemo” 

The mix of AC and DC power was 
troublesome to radio broadcasters doing 
a remote from downtown. Here’s a 
warning expressed to the college-radio 
community”: 

In a few sections of the East you will find 
DC appearing in outlets matching the 
standard two-pronged AC plug. Do not be 
confused. Accept no substitute for AC. The 
existence of DC is suspect number one in 
case of a blown fuse, since the power 
transformer offers a short circuit to DC. 
The handy little neon tester (which should 
be carried on all questionable remotes like 
downtown Boston or New Haven) will 
glow on only one element when plugged 
into DC 

This is one non-obvious reason why 
AC-operated remote boards like the 
General Electric BA-6 or the Gates 
Dynamote could run from backup 
batteries. 
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Consumer Goods 

In 1898 Western Electric, then a seller 
of consumer electrical products, offered 
ceiling fans in versions taking 52 or 104 
volts at 60, 125, or 140 Hz, 

AC-powered radios for 25 Hz had core 
stacks in their transformers about twice 
the height of 50-60 Hz units. 

RCA Victor offered export radios in 
the late 1930s with “universal” power 
supplies (the PSE-8C and PSU 10C) that 
could be strapped for 105-117, 117- 
130, 140-160, 200-225, or 225-150 volts 
at 50-60 Hz, or taking in 105-125 volts 
at 25-60 Hz. It also offered DC vibrator 
supplies (the PDU 8E and 10E), to work 
from 117 or 234 volts. The product line 
included the TH-10 DC-AC inverter, 
which used a pair of mercury thyratrons 
in push-pull to chop the input voltage. 
The tubes, numbered “91,” had heaters 
that ran directly from 110 volts. The 
frequency was adjustable to run a 
phonograph motor at the right speed. 
The 91s seen so far have Navy anchor- 
stamps on the bases, suggesting the use of 
inverters on DC-powered ships. General 
Electric made a similar thyratron, the 
PG-37. 

By contrast, Zenith does not appear to 
have taken on export sales. Its only dual- 
voltage sets were intended for the U. S. 
rural market, with models like the 7-J- 
232 that took in six volts from a battery 
charged by its Wincharger, or 115 volts 
“after the High Line came through.” A 
military exception was the R-520/ URR 
Korea-vintage “Trans-Oceanic” portable, 
which could take 110 V AC or DC or 
could accept 220 V via plug-in selenium- 
diode adapter 

Philco was aggressive in marketing 
dual-voltage radios in the late ’30s. AC 
“export” models like the 41-758 had 


dual primary windings on the power 
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transformer, and a selector switch. Other 
models required reconnecting primary 
leads internally. AC-DC radios like the 
41-759 used an octal-based dropping 
resistor that could be plugged-in in two 
ways to select the voltage. 

In Canada, setmakers liked Rogers 
wanted to sell to the Ontario market, and 
had transformers for 25-60 Hz on hand. 

Comm Gear 

In the communication-receiver 
business, the Hallicrafters SX-73 could 
take on 95 to 260 volts, at 50 to 60 Hz. 
The beloved R-390A / URR was rated at 
115 or 230 volts +10%, at 48 to 62 Hz. 
Hammarlund’s SP-600-JX had a 
transformer tapped for 95, 105, 117, 
130, 190, 210, 235, or 260 volts at the 
usual 50-60 Hz. 

The RS-6 spy / survival radio of the 
50s [6] could work with 70, 95, 120, 
150, 190, 120, or 270 VAG onGAy DG: 
or a Signal Corps GN-38 hand-cranked 
generator. The AC could be anywhere 
between 40 and 400 Hz. 

Foreign Mixes 

In 1948, the Department of Commerce 
put out “Electric Current Abroad,” a 
country-by-country booklet. The 
frequency is a mix, more often 50 Hz 
than 60. 

The 1954 edition ” lists the obvious 25 
Hz in part of Canada, but also 25 and 60 
Hz in Sweden and the then-Panama 
Canal Zone. It cites some 40 Hz in 
Jamaica; some 25 in Argentina and 
France; a bit of 76 on Gibraltar. 42 and 
50 appeared in Hungary, Trieste, 
Romania, and Italy, Japan used 40, 50, 
and 60 Hz. Egypt ran on 40, 42, and 50. 
Australia generated mostly 50 Hz, but 
there was some 40. 

The 1998 edition is available on the 
Web®. It lists what plugs to use - our two- 


. aC » : . 
wire one 1S A, our three-wire grounding 
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version is “B.” but offshore there are also 
“C” through “L.” It cites whether the 
frequency is stable enough to runa motor- 
driven electric clock accurately. The 
answer is “no” for Albania, Bangladesh, 
Bulgaria, Burkina Faso,, Burundi, 
Cambodia, Cabo Verde, Chad, China, 
and 53 other countries or their provinces. 
The unification of major networks 
between European nations, and similar 
practice in the U.S., has solved the 
frequency problem. 

Voltages are 115/230 in the U. S. and 
Canada, 127 / 220 in Mexico, but often 
others: 220 / 380 in Austria, Belarus, 
Benin, and others; or 100 / 200 in Japan. 
The voltage may bi inconsistent: Brazil 
delivers 127 / 220 to 49 cities and 220 / 
380 to 23 others. © 

Early on, there could be some 
unpleasant surprises. A visitor to New 
Zealand, for example, was ill-advised to 
plug in an American AC radio downtown 
in Auckland, as 220 VDC would be 
unhealthy. The Mid-Atlantic Antique 
Radio Club has lately published a 93- 
page anthology of articles written by a 
Zealander radio repairman who had made 
service calls in the *30s.? He had to put 
up with inability to use a tube tester in a 
DC-supplied house, or hot-chassis sets 
powered by 220 volts, or radios that had 
been rewired from one mode to the other, 
or juke boxes run from rotary converters 
whose brushes and bearings wore out. 
The customer’s address was critical: the 
sides of a street were often divided 
between AC and DC. Conversion of a 
district to AC required trading-in radios 
or rewiring them. The job must’ve been 
similarly tough in any city where “the 
battle of the currents” was raging 

Amateurs planning a DXpedition to 
an obscure place usually bring a generator, 


fending off the problems of odd power. 
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A Close Call with the old PBY 


By Bob Lackey, W4QBE 
Lakemont, GA 


When I graduated from high school in 
1950, I joined the Naval Air Reserve, 
which operated out of the Naval Air 
Station in Chamblee, Georgia. It was 
known as NAS Atlanta. In the spring of 
1950, I had 3 months of basic training at 
NAS Atlanta. We called ourselves 90 day 
wonders, although this term was really 
for what some officers in WWII were 
called. We were introduced to various 
areas in the Reserve. While in high school, 
I had become interested in electronics 
and had worked in radio repair at Steele 
Hardware in Conyers, and had also passed 
the test fora general radio amateur license 
and assigned the call W4QBE. One of 
the areas we visited while in basic training 
was the Aviation Electronics Section 
where I met several of the personnel 
(called Station Keepers). I was most 
interested in this area. 

After leaving “boot camp” as a 90 day 
wonder, I worked as a mason’s helper 
toting brick and mortar for a construction 
company in East Atlanta. After several 
months of this manual labor, I realized I 
was going to have to get some higher 
education if I was ever to amount to 
anything. So, [enrolled in Southern Tech, 
which was on part of the NAS Campus. 
Southern Tech was a 2 year branch of 
Georgia Tech, or a Jr. College. I enrolled 
in electronics and communication. I lived 
at home in Conyers and drove back and 
forth to Chamblee five days a week. I 
never did much studying in high school 
and found Southern Technical Institute 
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(STI) rather hard. Forty-two years later, 
STI became Southern Polytechnic © 
Institute and has now been absorbed in 
Kennesaw State University. 

I was able to pass all the courses except 
the first quarter of College Algebra. I did 
not have but one year of algebra in high 
school and was lost after several weeks of 
college algebra. I started my second 
quarter at STE, having to repeat first 
quarter algebra. When you are failing the 
same subject for two quarters and trying 
to pass other new subjects, it can be very 
stressful. 

At this time, I was attending once-a- 
month training drills in the Naval Air 
Reserve. I was in FASG672, a Fleet Air 
Service Squadron and was an aviation 
electronics striker. On the drill weekends, 
we would attend classes associated with 
our specialty. Mine was electronics, so I 
went to the electronics shop. 

One of the courses I attended was 
taught by Richard Branham. He was a 
First, Class; Aviation - Eleetranies 
Technician (ATI.) and a WWII veteran. 
I became friendly with Richard, who was 
also an Amateur Radio Operator and we 
had much in common. The NAS 
Electronics Officer, Lt. Tahnadge, had 
told all the instructors more station 
keepers were needed in Aviation 
Electronics and to try and recruit anyone 
they thought might be qualified. Branham 
knew I was having trouble at STI and 
approached me about going on active 
duty. He showed me all the equipment I 
would be working with and a lot of other 
good stuff. 

So, after struggling with algebra at 
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STI, I decided the best way to learn 
electronics was to work with it. So, I quit 
STI and went on active duty at NAS 
Atlanta on March 1, 1951.1 was in “high 
cotton” working in the Electronics Shop 
at NAS, Atlanta. I lived on base in the 
barracks; had my own car and could 
work with electronic equipment all day 
except when I was on duty, every 5" day. 
When I was on duty, I could be pulled 
from my work and work in the chow hall 
or other details and had to stand watch at 
night, 4PM to 8 PM; 8 PMto 12 PM; 12 
PM to 4 AM and 4 AM to 8 AM. These 
watches were not bad. They were fire 
watches and you had a chance to look 
around different places on Base that you 
normally did not get to go. 

As low man in the Electronics 
Department, I was stuck with what the 
others did not want to do. I had to work 
on the older electronics equipment. We 
had lots of WWII aircraft and older 
aircraft electronics equipment. I was also 
given the honor of being the Captain of 
ter iderd. «he morning, my Al 
Supervisor, came to me and wanted to 
know if he could take my place ona flight 
I was scheduled to take the next day. 
Being an Amateur Radio Operator, they 
had been sending me as Radio Operator 
on a few overseas flights. Back in 1951, 
all overseas flights had to have a qualified 
radio operator on board. I guess what 
qualified me was I knew the code and 
learned the required procedure by 
listening on the air. At that time only the 
higher ranking enlisted men received 
flight pay. The Supervisor was a First 
Class Aviation Electronics Tech and I 
was just a Striker. We hada VP Squadron 
on board for two weeks and they flew the 
old WWII PBYSA and had been having 


communication problems. My Supervisor 


Electric Radio #378 


had to put in the required flight time to 
receive flight pay. I did not receive any 
flight pay and this was an all night flight, 
so I was glad not to have to go. 

The next night, about 8 PM on August 
23, 1951, I checked out all of the 
communications equipment with Butaud 
from the shop and he was good to go. 
Very shortly after this, one of the 
Electronic Station Keepers came running 
into the shop and said the PBY had 
crashed on takeoff. We could see a big 
plume of black smoke off the end of the 
runway. There were no survivors. 

The PBY had 1200 gallons of aviation 
gas on board and two crews, eight men. 
It had not gotten airborne and had flipped 
over at the end of the runway and burned. 
The “local” theory of what happened was 
when the PBY had become airborne, the 
co-pilot had reached down to a lever that 
retracts the landing gear, and pushed the 
yoke down. The yoke on a PBY is a bar 
with the pilot and co-pilot’s wheel 
attached. By pulling this yoke to you or 
from you, controls the elevator of the 
PBY, and this brought the plane down 
before it cleared the runway. The PBY 
cut a trench in the dirt at the end of the 
runway like a plough. 

The Good Lord has looked after me 
many times and saved me for something. 
I think it was to raise two godly children 
and two godly grandsons. 
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The Viking Navigator’s Meter Revisited 


By Joe Eide, KBOR 
2O2 3 Clare St 

Eau Claire, WI 54703 
jbeide@charter.net 


Two nice articles on the Navigator 
have appeared in ER. The first was written 
by Tom Marcellino (W3BYM) in issue 
#248. Tom’s in-depth review was 
informative along with his idea of 
duplicating the original meter scale to 
maintain a close-to-original appearance. 
The second article was by Chip Owens 
(NW@O) in issue #302. Chip’s solution 
of not interrupting the grid bias, when 
switching the meter from grid to plate, is 
certainly worthy of consideration. 

The EF Johnson Navigator is an 
attractive transmitter that, in my opinion, 
a better 


deserved meter during 


production. A good meter, like in the 


PRECISION ELECTRICAL INSTRUMENTS 
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Ranger or the Mobile, would have looked 
great. Additionally, the Navigator could 
have been designed to take better 
advantage of its 6146 final. Instead of 40 
watts output, it only produces around 20 
watts out. Regardless of its shortcomings, 
the Navigator is an attractive transmitter 
admired by many. 

My transmitter suffered a meter failure 
a few years ago. Open meter movements 
are common on the Navigator. Like the 
special meter switch, the meter is not a 
common item today. Without a source 
for the original meter, a substitute was 
necessary. The goal here was a meter that 
didn’t require modification to the front 
panel, a damped movement and leaving 
the circuitry close to original. After 
looking at meters in the junk drawers and 
a search online, a spare Drake T-4XC 


movement was selected. This fit the 


Figure 1: Emico RF-2 1/4C-2325 compared to original Navigator’s meter. 
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Oniginals.2 + panel 
opening and is well 
damped. 

The Navigator’s 
original meter 
movement is 5 mA FS 
(full-scale) with a 
resistance around 1.3k 
ohm. The original 
meter is similar to the 
Emico RF-=2 1/4C- 
Paleo mA) 1:3k). 
Neither are damped- 


style movements. The 


Drake’s meter 


appeared to be around 
3.2 mA FS with a 
resistance of 440 
ohms. An equivalent 
circuit was installed 
using a lk series 
Tesistor and’ a‘lk 
resistor across the 
meters terminals. The 
plate shunt R23 was 
left at 33 ohms. 

The results were 
acceptable. You might 
want to play with these 
resistor values or R23 
to render an 
appropriate range on 
the meter scale. 

When the meter 


switch is moved from 


Figure 2: A Fabricated Meter Bracket 
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Figure 3: Fabricated Terminal Strip Bracket 


grid to plate, the meter circuit is bypassed. reach 2.7 mA. The meter switch should 


I was concerned with the effect on the not be switched with the transmitter 


erid current, but found only a change of __ keyed. 
0.15 mA to 0.20 mA, i.e., 2.5 mA could 
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Figure 4: A Drake meter has been installed in the Navigator. 


On a side note, a 2-lug terminal strip 
was installed in the grid line and another 
in the plate line. That made for easy and 
safe connection of external meters during 
testing. When completed the terminal 
strips can be removed or a jumper can be 
installed. 

When peaking the Navigator’s 
“Exciter” control, it is easy to pin the 
original meter. The manual says not to 
exceed “150” on the plate scale. I found 
150 to roughly equal 3.3 mA grid current. 
The peaked grid current in the “Tune” 
position can easily approach 6 mA. (All 
tests for this article were done on 80 


meters.) 
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Next a method was needed to attach 
the meter into the Navigator’s panel as 
the Drake lacked the necessary bracket. 
A new “U” shaped bracket was fabricated 
to secure the new meter by its terminals. 
The terminals were extended and 
insulated for the new U-bracket. A second 
bracket was fabricated to hold the original 
choke and capacitor terminal strip. 

Reproducing the meter scale was 
contemplated, but only one Drake meter 
was on hand. The concern was cracking 
the lens during removal. The meter lens 
is typically glued at the corners. 

If one is not opposed to enlarging the 
hole in the front panel to 2-3/16" or 2- 
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Figure 6: Mock-up of the Viking Mobile meter I think Johnson should have 
installed! 
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Y4" diameter and possibly installing 4 
holes for meter attachment studs, you 
might consider one of the other EF 
Johnson Viking meters. The Ranger, 
Mobile and Courier all use 5 mA FS with 
20 ohm meter movements and have 
useable “as is” scales along with being 
illuminated. The Mobile meter looks best 
IMHO with its white scale. These meters, 
when used with a multiplier resistance of 
around 1.3k, work well. The Ranger and 
the Mobiles top scale of 200 FS, a mid- 
scale of 10 FS, and a bottom scale of 40 
FS can be used as is. The top scale can be 
made to read about 115 mA plate current 
top scale and the mid scale divided by 2 
for 2.5 mA grid current. The Courier has 
a top scale of 500 FS and a bottom scale 
of 200 FS. The bottom scale could be 
made to read plate I and top scale would 
teadorid Ihalf scale.i(250 = 2.5 mA) 
This all sounds good, but safely enlarging 
the 2" diameter panel hole to 2 1/4" may 
not be an easy task, and there would be 
no going back to the original style meter. 

Other changes incorporated in my 
Navigator include a 3 conductor power 
cord and an internal fuse holder. This 
eliminated the dangerous plug with the 
dual fuses and provided a safety ground. 
Because the existing) RCA antenna 
connector was damaged, it was replaced 
with a chassis mount BNC. For 
appearance, black anodized 6-32 x 1/4" 
Phillips head screws were used to attach 
the cabinet. 

I hope you found this article 


entertaining or helpful. 
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Parts List: 
¢ Drake T-4X* meter 
¢ Fuse holder w/ 2 amp fuse 
e 2ea. 10-32 x 1/2" Hex standoffs 
e 2ea. 10-32 Brass all-thread 1 1/4" long 
¢ 4 ea. 10-32 Brass nuts and flat washers 
e 2ea. Black Nylon flanged bushings w/ 
companion washers 
¢ 2 ea. IKU 1/2 w resistor 
¢ 1 ea. Aluminum flat stock ~ 3/4" x 6" x 
1/8" for “U” bracket 
¢ 1 ea. Aluminum flat stock ~ 1 3/4" x 2" 


x 16 ga. for terminal strip bracket 
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A Monument for Amateur Radio 


By Ernst F. Schroeder, DJ7HS 
D-30655 Hannover, Germany 
ernst.schroeder@web.de 

Photographs by the author and with 
permission from URVAG/URE 


Would you believe that somewhere on 
this globe there is a monument in honor 
of Amateur Radio? No? Oh yes, there is, 
located on a small island off the coast of 
north-west Africa. Tenerife island is one 
island of the Canary Islands or 
“archipelago of eternal spring,” as the 
old Greeks called them, and belongs to 
Spain. 

When I came to this island for the first 
time in 1994, I immediately noticed that 
nearly every second house displayed a 
tri-element rotary beam. And indeed, 
amateur radio has for many years been a 


ae 


Island, shortly after its installation. 
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Figure 1: The monument for Amateur Radio in Puertito de Giiimar on Tenerife 


very important part of emergency and 
general communication to and on these 
quite remote islands. 

In 1968 the first local section of the 
Union of Spanish Radio Amateurs (URE) 
in the city of Giifmar was formed. The 
radio amateurs were then so active and 
important for the community that, in 
1974, the Giiimar city council agreed to 
raise a monument to the radio amateurs. 
The monument was made up of a series 
of tubes directed to the sky, each one 
representing a continent. It was flanked 
by four bronze plates showing the signs 
of IARU and URE, and the coat of arms 
of the province of Tenerife and the city of 
Giiimar. This monument was erected on 
a central place at the harbour, as shown 
in figure 1. 

Over the years the little harbour city 
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Figure 2: Another view of the monument. 


grew and developed into a 
centre for tourism, while the 
monument really consumed 
the better part of that central 
place at the harbour (Figure 
2), and it deteriorated. 

So, finally the place was 
rebugit /4ine 2003. Vulbhe 
monument was moved a bit to 
the side and \eot)ai,more 
appealing design, with the 
tubes now made of steel. And 
ine \ZOT4>* to rdieve mao: 
anniversary, a large display was 
added, explaining the story 
behind in different languages. 
Figure 3 shows how the 
monument appears today. 

You can find the monument 
itself and even more pictures 
on Google Maps', and more 
background information on 
the web pages of the URVAG/ 
URE’. 

And that’s not all. The little 


community of Arafo, just 
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Figure 3: The monument how it looks today, with 
the author. 


November 2020 


sr 


Figure 4: Road Signs for “Ham Radio Street” 


uphill from Giifmar harbour, named one 
of their streets “Calle Radioaficionado” 
or “Ham Radio Street”. (Figure 4) And 
another one, just round the corner, is 
named “Transversal Radioaficionado”. 

The people there are not only fond of 
amateur radio; they also seem to have a 
good sense of humor: One leg of the ham 
radio street has a dead end. But to make 
sure that you don’t get stuck accidentally, 
the end is fully equipped as a tiny 
roundabout and showing the proper 
traffic signs. (Figure 5) 

Today amateur radio no longer forms 
the backbone of communication for the 
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Figure 5: Dead Bad Disguised Rotindaboue 


Canary Islands, but there still exists a 
very active community of radio amateurs. 
Main difference is, that today you have to 
look around for a while, until you spot a 
tri-bander on a roof. 


References: 

1) Location coordinates, Latitude: 
28.295839, Longitude: -16.372966 

2) Website of URVAG/URE: 

http://www. urvag.com/index.php/ 
urvag/monumento-al-radioaficionado 
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Swan Astro 103 SSB-CW Transceiver: 
The Product at the End 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Introduction 

Swan was the third producer of SSB- 
only and SSB-CW transceivers after 
Collins invented the SSB-CW transceiver 
in 1957 with the model KWM-1 covering 
20, 15, and 10 meters followed by the 
Cosmos Industries model Cosmophone 
35 also in 1957 covering 80 to 10 meters 
with their single band Swan SSB 
transceivers from 1961 and 1962 for 20, 
40, and ultimately 75 meters. The Astro 
102BX was their penultimate transceiver; 
the Astro 103BX added the WARC bands 
to 160 to 10 meters for full coverage 
below six meters. Swan stayed in amateur 
radio production a bit longer than Collins 
who disappeared after the very impressive 
KWM-380 wrapping up in 1982 to 
concentrate on government, military, and 
aircraft markets. 


~ 


Features Built Into the 102BX and 
103BX 

The Swan Astro 102BX and 103BX 
were very deluxe transceivers with about 
everything one could imagine built in; 
Swan sold no accessories to install inside 
these transceivers as about everything 
other than an AC power supply, antenna 
tuner, or linear amplifier was built in. 

The Swan Astro 102BX and 103BX 
both featured two internal VFOs allowing 
split frequency operation first seen on 
the deluxe Signal One CX-7 from 1969. 
The built-in second VFO was a great 
feature; it provides the purpose served by 
an optional “remote VFO” that allows 
the receive and transmit frequencies to 
be set to two different frequencies. This 
was necessary to work DX stations 
transmitting outside of the USA phone 
band. 

The Swan Astro 103BX was the last 
amateur radio product manufactured by 
Swan; their parent company Cubic 


Corporation remains very active in 
communications and other aspects of 
government and military electronics 
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work. Sadly, in the early 1980s Swan 
completely disappeared. 

The Swan Astro 10BX was a fairly 
large transceiver to enable them to fit all 
of the hardware, filters, and features into 
the 103BX; it measured 14.25 inches 
wide, 6.375 inches high, and 13.25 inches 
deep and weighed 23.5 pounds. It was a 
single conversion design, a Swan tradition 
from day one. The models 102 and 103 
premixed the VFO with a phase locked 
loop oscillator to provide the inputs to 
define the bands being covered; the 10 
meter band was covered in four segments, 
pacomoU0O KHZ wide... The single 
Intermediate Frequency (IF) was 9.00165 
MHz, with a bandwidth on SSB of 2.4 
KHz from two eight-pole crystal lattice 
filters in series, giving an effective filtering 
of 16 poles. For CW operation, a 400 Hz 
wide filter was employed with one of the 
SSB filters. All bands tuned in the same 
direction and LSB is LSB on all bands, 
unlike some mid-1960’s radios where 
the tuning direction and sideband in use 
switched when switching bands. 

The receiver offered a number of 
performance enhancements including 
passband tuning, a tunable sharp notch 
filter, Receiver Incremental Tuning (RIT) 
of +/- 2.0 kHz, an impulse noise noise 
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blanker (NB). The receiver does not 
include a general coverage receiver like 
the Collins KWM-380 and Drake TR-7 
did include. 

The transmitter featured a built-in 
speech processor and selectable push-to- 
talk (PTT) or voice operated transmit 
(VOX) transmit-receive switching. The 
microphone input has an input 
impedance of 47k ohms, a good match to 
dynamic microphones, or to crystal or 
ceramic types with a built-in preamplifier 
stage only; crystal or ceramic microphones 
without the internal preamplifier found 
47k a bit too low for direct use. The front 
panel meter reads 100 watts output full 
scale in the forward mode and 10 watts in 
the reflected mode. 

The Swan Astro 102 and 103with 
WARC bands are both very pleasant SSB- 
CW transceivers to use; the only built-in 
feature the very deluxe Signal One CX-7 
had that the Swan Astro units do not is a 
built-in CW keyer. The Swan transceivers 
require no RF tuning other than the 
operating frequency. Like Collins, Drake, 
and Signal One, Swan ended their 
manufacture of amateur radio equipment 
on a high note. 
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The WWII Minerva Tropic Master 


By Tom Harris 


Picture a Hallicrafters S-38 except with 
push/pull audio and a case strong enough 
to hold up your truck while changing a 
tire! That’s what we have here. 

Towards the end of WWII, Minerva 
Corp. built these receivers for troop 
morale. Scott, Zenith, and others also 
made radios for troop entertainment. This 
model came out so late in the war that 
many were redesigned slightly for civilian 
sales post-war. 

The early sets were 8 tube units with a 
6SKy7.,RE amp, OSA7, mixer, \OSK/iLE 
amp, 6SQ7 AVC and detector, (2) 50A5 
audio tubes and (2) 35Z5 rectifiers! The 


point was a universal AC/DC set that 
would run on a wide range of input 
voltages and have acceptable sensitivity 
and a lot of volume to entertain a group 
of soldiers. 

Another variant used 8 tubes 6SK7 
RF, 6SA7 mixer, 6SK7 TF GSQO/ AVC 
detector, 6SC7 first audio and phase 
inverter, (2) SOL6 OR (2) 26L6 audio 
output (filaments either parallel or series) 
and 25Z6 rectifier. This is what I have. 

My example is a two-band unit with 
broadcast band from 550-1600 kc and 
shortwave from 5.5 Mc to 18 Me. It is a 
standard single conversion set with 455 


kc IF and has the basic All American 5 
circuit (except and RF amp). All coils are 


—— =: 


The Minerva Tropic Master Model W117 


was made by the Minerva Radio Corp. 


238 William St. NY,NY. Minerva was in business from 1940-1947. 
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shielded and adjustable. Tuning is sharp 
but the dial is not accurate over the 
range, as expected. There is no gear 
reduction or bandspread provided, and 
with a small knob tuning is a challenge. 

The steel case is a massive affair with a 
door on the back to access the line cord 
and antenna/ground strip. Internally 
there is cross bracing, so it is extremely 
rugged. There is a folding steel handle on 
the top. 

My Tropic Master will operate from 
90V input to about 130V. I have heard 
stories of troops stringing series lamp 
bulbs in the line so they could run off 
most any voltage that was too high. 

Sensitivity is good considering how 
simple the circuit is. 

dhe chassis is’ hot’ but has large 
phenolic insulation blocks so outer case 
is isolated. 

Below is a copy of an advertisement 
from probably around 1946: 

“Now, for the first time, you can 
purchase this remarkable radio (for 
immediate delivery-no waiting) which 
was hitherto available only for members 
of the Armed Services. The product of 


master engineers, this radio had to be 


good to meet rigid government 
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SPECiliCablOons,m& and ios Lprescnt 
entertainment during the most adverse 
climatic conditions. Sturdily designed to 
withstand rough treatment, and expertly 
constructed to reproduce full, clear tones, 
the Tropic Master is a radio that can’t fail 
to satisfy the most particular radio owner. 
The price is $75, Federal tax included.” 
A Hallicrafters S-38 was maybe $39.00 
I got mine from a friend, it cost me a 
lunch! Overall it was nice with no dents 
Or major issues except some missing 
hardware. I recapped it and changed a 
few resistors. All the tubes were fine. The 
dial lamp assembly was shot but I had 
another one from something else. Both 
leads are insulated and neither connect 
to chassis. IF and RF alignment was 
performed, and she was off to the races. 
Case is gray wrinkle finish and I sprayed 
the inner panels with Rustoleum Smoke 
Gray and the wrinkle with Rustoluem 
Dark Machinery Gray and then 
immediately dabbed with a piece of foam 
to keep the wrinkle effect. New decals 
were purchased from RadioDaze and then 
all oversprayed with clear urethane 
semigloss. 
I copied a GMT time chart and put in 
the front lid under a clear plastic sheet. 
It is an interesting and fairly 
common sete tlt walmost 
appeared as a way to use up 
war surplus parts (like many 
early Heathkits did) since they 
were so inexpensive, and most 
civilians did not need such a 
massive, heavy radio (nearly 
17 pounds) , but it is a fun 
item. 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE - Working and artfully restored 
by John Svoboda W6EMIT: Collins 32V3 
Transmitter - $550; Hallicrafters SP-600 
Receiver - $550; Gorgeous Johnson 
Viking 500 w/ PS/cables - $2500; 
Hallicrafters HT-20 transmitter - $325; 
Lafayette Receivers HE-10 - $200, HA- 
350 - $250, and HE-80 - $125 each; and 
Yaesu FT902DM transceiver - $525. The 
following are not working: Multi-Elmac, 
PMR-8 Receiver, AF-68 Transmitter w/PS 
- $250; TWO each Hallicrafters Receivers 
SX-28 and SX-42 - $75 each. Contact 


SSB Adapters from Treetop Circuits 
¢ Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 


° Installed in Receiver and Powered By Receiver 
¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www. treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


Frank KBOW, fdellechaie @ sbcglobal.net. 


FOR SALE: Ten-Tec OMNI V station 
complete; 562 txcvr; 420 amp; 9420 pwr 
supply; 238 ant tuner; complete in original 
boxes; $1,795. John W/7KEZ, 
w6loa68@ gmail.com, or call 916-343- 
1951,9 to 5 MST 


FOR SALE: BC-611 Crystal sets 3885- 
4349, with tank and antenna coil. $50 + 
Ship. Steve Bartkowski, 708-243-7713 


FOR SALE: Classic, Gonset GSB-100, 
SSB, AM, PM, CW Transmitter. Collector 
condition, working, with manual. $100. 
Jeff Holmquest, K2ZEWM 910-420-8712. 
ieffholmquest167 @qmail.com 


FREE: Big beautiful Tektronix 556 scope 
with one 1A1 plugin and with giant manual. 
Excellent condition. Weighs 96 Ibs, pickup 


Va 


UHF & More 


Attenuators - Loads & Terminations -Component Parts - 
Hardware- Mic & Headset Jacks 

Mounts- Feet - Knobs- Speakers - Surge Protections- 
Test Gear Parts- Tools 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C - DIN- FME-N-SMA-TNC - 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 


St 
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only in south FL. Grayson, KJ7UM, 
wa4gvm @ gmail.com 

continuous 10/9 FOR SALE: Visit the 
W1BCC boat anchor boneyard on QRZ. 
Parts or projects. Brad @ Councilman.com 


Propeller Pitch Motor for giant big antenna 
used $390 plus shipping indicator 
available. Toshihiko Yamada, 7107 175th 
PL. SW, Edmonds, (WA 98026 
ja1ftc @ hotmail.com 


FOR SALE: Hammarlund HQ 100 revr, 
DX40 xtmr w/D104 mic and xtals. Paul, 
704-528-9695 evenings EST or 
paul.h.eaton@twc.com KR4IN 


FOR SALE: RF Amp 80-10M home brew 
in 28" cabinet, built in 1961. RCA 810, 
400+ watts. Pictures & details on request. 
$250. Carl, W2YH 973-670-9537, 
Banfield @ ptd.net 


10/5 FOR SALE/TRADE: ARRL early 
editions: Hints & Kinks, VHF Manual, 
Mobile Manual, How To Become a Radio 
Amateur, SSB for the Radio Amateur, 
License Manual, Handbooks, others. 
NI4Q, POB 690098, Orlando, FL 32869. 
407-351-5536. ni4qg@juno.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
Shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https:/Awww.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE: VINTAGE ALPHA AMPLIFIER 


OWNERS! New replacement front panels 
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and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5SUEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @yahoo.com 
November 2020 


luminum Knob Inlays for most 

oatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, kSich @arrl.net 


FOR SALE Icom 1IC7200 transceiver, good 
condition, little use. 400.00 obo plus 
Shipping. Butch Gibbons, WB4NXK 704- 
609-8997 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 

ntqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
nd info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


10/23 WANTED: National Radio HRO 60 
receiver T-10 transformer. Marv, W7FON, 


mmurray @ peak.org or 541-760-2125. 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Globe Scout, Globe Chief, 
ARC5 TCS Revr pwr Supplies RAX7 Revr.. 
Sell/Trade (2) 75A-2. WA5AAO 979-966- 


Amir Kno FOR SALE: Spun 
B 


9441 


WANTED: Manual/schematic Stoddart/ 
Ailtech/Singer receiver NM-12T, copy or 
original, Hal, KK6HY @arrl.net 650-366- 
5060 California 


WANTED: Swan transformer 271-005 
from 117-X or PSU-3 power supply, or 
complete power supply working or not. 
Roger W7KVT, roger@rdgates.com or 
503-623-3289 


WANTED: Walt Williams 30 or 60 amp 
power supply. Joseph, WAD5ElJ, 713-503- 
0207, WA5EIlJ @ yahoo.com 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney Concord, NH 03301 603-591- 
1020 ABi1BM@ARRL.net 


WANTED: Modulation transformer, UTC 
VM-5 or VM-4, or Chicago CMS-3. Gary, 
AF8L, gsteinbaugh@yahoo.com 513- 
967-8407 


WANTED: The USS Wisconsin Radio 
Club, (Norfolk, VA.) is in need of 3 Small 
round pointer knobs that are used on the 
RAL8 or RAK7. USS Wisconsin Radio 
Club is a 501C. Contact Bill NSWM fon 
donation or selling price 410-790-6072 
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DIGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 
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BA Mane eedelr 
75 Goldfinch Way 
Capon Bridge, WV 26711 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


N3WM @ yahoo.com 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: ATTENTION ALL ER 
AMATEURS — Looking for any info on a 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65@ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WAS5WRE 


10/5 WANTED: Any FT-243 or HC-6 crystal 
near 3890 kHz. One Miller “Jumbo” 
adjustable coil 43A475CBI or 43A685CBI 
or 43A825CBI. Keith Kunde, 8355 
Dalepoint Rd., Independence, OH 44131, 
216-524-7698, k8kk @arrl.net 


WANTED: Lafayette HA-350 receiver; 
Galaxy V mkIl or mklll w/ps; JRC NCM-515 
Frequency Controller. Working and clean. 
send details to Rich W2DGU 
rich @richbisignano.com 


WANTED: Panel meter for the Gonset 
GSB-100 transmitter. Rick NN2K 607- 
206-5666 or nn2k51@gmail.com 

WANTED: Schematic for Mattes SSA-200 
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(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 


mjzuccaro @ aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWYV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@ aol.com 

WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 
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WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
O92 NT, ULou os Ott SleVe. sie DK 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 


rodperala @ aol.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter,.......csccsscsscssssscsssscssersessesees IIIS 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ...............cccsosscsseseeeees 8.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS _ 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


~ Series 1 + Disk 1 
RL. Drake Co. 


f System 


\ Requirements: 
Any computer with 
Adobe Acrahot Reader®. 
Performance will vary 
Gepending on speed of 
the computer. 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
wont have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


= 


¢ Your Resource for * * Collins Radio * * 


VE=xri=— = ESSN 
Collins Collectors Association 
SF SB SB SZ 
¢ Offering Unparalleled Free as wellas.. 
e ,... Exciting Member Benefits 
¢ World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 


| WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
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Pennsburg, PA 18073, 215-541-1099 | 


The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow inthe Dark” (used 
with the permission of Classic 
oh Radio). The T-shirts are 100% 
TYeuectere cotton and come in Small, 
; Se Large, X-Large, XX-Large. 
Phe The color is slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 

Order) 


7 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
2 hours, $39.95 

2 hours, $89.95 

7 hours, $109.95 

2 hours, $49.95 

4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Looking for information from 
owners/users of the Gertsch FM-3 
frequency meter, especially anyone who 
used an FM-3 on a regular basis in a 
laboratory or two-way radio shop. .| am 
also looking for information on other 
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Gertsch Equipment and history of the 
company. Please or email me at 
wa2ejt59@stny.rr.com or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, Thank 
you. Joe Long, WA2EuJT. 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

e The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
232 PAGES MANY I COMO? ewes ccsesecnecead ett ecneneccacncnade toca ens cassovancvcssebaeiasegeee $34.95 plus $5.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
vans RPS eO NEBR TAA oils J A CUONIDIE ete ne c eaPRS hi M Wli  s ai $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. -----------------------------------------------22-n 0 nnn onan enna nnn nnn nnn annem nnnnnnnn $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
REE MS See cats ce was «stants sss. sss « wumlirae ths omy thatch ab/diaa’auileemme Geeta: ce abe naman faeces aae ee +: ae $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


Bre ema eNOS COON, ult ci paasp oka Vaneueale deka Rena yaudtaes OREO MMe Cee aM. einen, Wnts on $36.25 
Practical Radio Repair, Volume 2: Practical guides to vintage radiio repair and quite useful: Only 8 copies of 
eee RISINGL) 11h SLO CK ising coc cpenovernveve maavivevienenediocvaws cites vostinnud aot erabndaeateekonl uae dei cberl nica tear ole wlinny $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------------------------------------------------------- $26.95 


Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EquipMe Nt.------------------n------nennnnenannnnennnnnnnnnenennnne $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s original fileS.---------------------------------00---0nn--n0n---0== $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. Now on close-out sale, ----------------------------- $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 


is packed full of valuable information about test equipment. 166 color pages. ---------------------------------- $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSO:rieS----------------------------------0-<a2nennnannnnnanencnnnnnnnsncnnaacnannnennnenacnasennen $37.95 


Practical Radio Repair, Volume 1 is out-of-stock as of June 8, 2020. This may be permanent. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK, aparently no longer available. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 


gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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www.antiquewireless.or 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 


Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
to learn more about AWA and other membership options. 


Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!!) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please: call us at: 941-474-6818 


FAX: 941-474-7874 
milspec39@@aol.com 
FSince: 1985” 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 


http://www.qcwa.org/join-renew.php 


For more information, please contact: 
om@qcwa.org 


DESIGN Bw HAVE FUN 


——— 


150V 


The Art and Science 
| of Building with 
—te == Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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CLEA INA BES 


See ROH SERRATE ORR SEI 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
11/20 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WOD2ERU 
ROCKWELL-COLLING HF-S80 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


